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Table S1 Parameters of MRI sequences

Parameters T1 T2 Multi-b pCASL FLAIR CE T1 CE

Type FFE TSE SS-EPI 3D GRASE 3D TSE 3D TSE

Orientation Axial Axial Axial Axial Sagittal Axial

FOV 230*200*160 230*200*160 230*230*108 240*240*120 250*183*250 250*250*180

Acq. Vox. 0.9*1.1*4 1.0*1.1*4 1.5*1.5*3 3.75*3.75*8 1.15*1.14*1.15 1*1*1.1

Rec. Vox./Gap 0.9*0.9*4/1 0.9*0.9*4/1 1*1*3/1 3*3*7/0 1*0.57*1/0 0.5*0.5*0.55/0

Phase direction RL RL AP AP AP RL

TR/TE/TI 220/1.9/– 7000/110/– 4500/99/– 4000/13/– 4800/301/1660 600/29/–

TF No 23 No 27 171 20

SENSE No No 2 No 2.6*2 3*1

FatSat No No SPIR SPIR SPIR SPIR

Averages 1 1 1/1/1/1/1/2/2/3/3/6 1 2 2

Others No No 0/10/20/30/50/100/200/
500/1000/2000

9 &1800 ms & 
normalized

No No

Acq.time 0:41 0:56 4:44 5:13 4:53 5:17

FOV and voxel size are in AP*RL*FH order. pCASL, pseudo-continuous arterial spin labeling; FLAIR, fluid attenuated inversion recovery; 
CE, contrast enhanced; FFE, fast field echo; TSE, turbo spin echo; SS-EPI, single shot echoplanar imaging; GRASE, gradient and spin 
echo; FOV, field of view (mm); Acq. Vox., acquisition voxel size (mm); Rec. Vox., reconstructed voxel size (mm); TR, repetition time 
(ms); TE, echo time (ms); TI, inversion time (ms); TF, turbo factor; SENSE, Sensitivity encoding; FatSat, fat saturation; SPIR, spectral 
presaturation with inversion recovery; Acq.time, acquisition time; Others-multi-b, b-values; Others-pCASL, number of dynamics & post 
label delay (ms) & normalization by proton density weighted scan. 
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Table S2 Mean (standard deviation) values of all parameters and q-values between groups 

Parameter Histogram
WHO clasification IDH mutation

LGG HGG q-value IDH+ IDH- q-value

ASL [ml/100g/min] Minimum 4.05 (4.97) 2.22 (6.03) <0.001 2.79 (4.5) 2.55 (6.41) 0.063

25% 18.92 (7.5) 19.3 (16.8) 0.159 20.57 (15.02) 18.55 (15.32) 0.255

Median 25.61 (8) 31.92 (26.11) 0.889 30.48 (24.49) 30.51 (23.05) 0.987

75% 33.65 (8.85) 47.98 (37.22) 0.333 41.91 (35.04) 46.15 (32.95) 0.259

Maximum 82.84 (56.31) 160.48 (148.99) <0.001 123.45 (139.68) 152.6 (136.46) 0.001

Mean 26.88 (7.87) 35.82 (27.22) 0.579 32.25 (25.66) 34.58 (24.08) 0.388

SD 11 (3.29) 22.25 (18.12) <0.001 15.79 (15.52) 21.64 (17.01) <0.001

5% 11.48 (7.06) 8.24 (9.56) 0.007 10.16 (7.46) 8.38 (9.84) 0.059

95% 45.94 (10.66) 76.96 (58.46) 0.006 59.83 (52.05) 74.95 (53.51) 0.007

Skewness 0.71 (1.02) 1.11 (0.81) 0.004 0.78 (0.87) 1.13 (0.86) 0.023

Kurtosis 2.16 (9) 2.69 (4.44) 0.01 2.04 (7.48) 2.83 (4.7) 0.08

D 10−6 [mm2/s] Minimum 349.63 (160.96) 194.19 (164.5) <0.001 270.51 (184.55) 208.9 (168.55) 0.148

25% 909.38 (109.29) 736.87 (111.22) <0.001 871.57 (128.72) 728.89 (106.16) <0.001

Median 1039.83 (135.88) 876.4 (139.69) <0.001 1010.77 (153.83) 865.56 (131.13) <0.001

75% 1170.88 (155.3) 1033.39 (196.44) <0.001 1159.54 (206.52) 1017.89 (173.94) <0.001

Maximum 2141.38 (640.13) 2773.47 (1578.48) 0.066 2544.91 (1057.29) 2673.88 (1604.47) 0.807

Mean 1041.92 (127.34) 903.11 (140.7) <0.001 1020.43 (150.02) 892.35 (130.19) <0.001

SD 203.46 (55.01) 246.18 (103.99) 0.105 228.71 (90.32) 240.43 (99.98) 0.579

5% 715.33 (75.63) 569.37 (91.08) <0.001 669.23 (112.63) 569.49 (87.43) <0.001

95% 1372.29 (200.56) 1348.51 (334) 0.258 1393.74 (274.88) 1334.44 (323.53) 0.189

Skewness 4.96 (23.34) 36.98 (57.03) <0.001 19.31 (49.42) 34.89 (54.33) 0.002

Kurtosis 568.17 (2779.33) 4678.8 (10070.26) <0.001 2872.8 (9666.61) 4186.51 (8873.25) 0.076

D* 10−6 [mm2/s] Minimum 1258.83 (642.67) 1072.04 (714.5) 0.214 1033.37 (646.99) 1153.1 (726.18) 0.564

25% 3896.88 (439.44) 4427.94 (618.43) <0.001 4042.37 (629.86) 4438.35 (579.85) <0.001

Median 4535.54 (469.55) 5541.17 (2019.7) <0.001 5013.63 (2325.98) 5462.4 (1546.02) <0.001

75% 5671.08 (961.29) 9264.98 (4905.66) <0.001 6916.11 (5034.16) 9208.82 (4195.28) <0.001

Maximum 70734.04 (24855.06) 89059.78 (17786.83) <0.001 79425.49 (24301.61) 87634.54 (18665.7) 0.28

Mean 5929.13 (987.82) 8532.01 (2634.43) <0.001 6826.26 (2967.8) 8493.57 (2228.91) <0.001

SD 4852.42 (1261.22) 7682.23 (2123.24) <0.001 5828.49 (2466.28) 7640.08 (1954.54) <0.001

5% 3062.42 (408.41) 3493.22 (427.15) <0.001 3154.46 (446.28) 3514.29 (418.45) <0.001

95% 14237.79 (4241.66) 24718.59 (6940.06) <0.001 17654.66 (8271.84) 24658.85 (6420.15) <0.001

Skewness 4.99 (1.67) 4.76 (13.9) <0.001 4.53 (1.66) 4.96 (14.92) <0.001

Kurtosis 39.73 (29.41) 222.72 (1880.28) <0.001 33.38 (26.72) 253.76 (2018.87) <0.001

K Minimum -0.71 (1.66) -0.44 (1.41) 0.233 -0.47 (1.42) -0.52 (1.5) 0.856

25% 0.46 (0.06) 0.58 (0.1) <0.001 0.49 (0.1) 0.58 (0.09) <0.001

Median 0.54 (0.08) 0.69 (0.12) <0.001 0.57 (0.12) 0.69 (0.11) <0.001

75% 0.63 (0.09) 0.81 (0.13) <0.001 0.67 (0.13) 0.82 (0.12) <0.001

Maximum 1.39 (0.82) 1.95 (0.7) <0.001 1.62 (0.84) 1.92 (0.7) 0.004

Mean 0.54 (0.07) 0.7 (0.11) <0.001 0.58 (0.11) 0.7 (0.1) <0.001

SD 0.17 (0.04) 0.21 (0.05) 0.001 0.18 (0.04) 0.21 (0.06) 0.006

5% 0.26 (0.11) 0.4 (0.1) <0.001 0.3 (0.12) 0.4 (0.11) <0.001

95% 0.8 (0.1) 1.03 (0.16) <0.001 0.86 (0.15) 1.03 (0.16) <0.001

Skewness -1.23 (2.61) -0.41 (1.82) 0.032 -0.73 (2.32) -0.53 (1.9) 0.388

Kurtosis 18.46 (40.02) 11.51 (25.62) 0.976 14 (33.66) 12.61 (27.32) 0.641

f Minimum 0.01 (0.01) 0.01 (0.01) 0.534 0.01 (0.01) 0.01 (0.01) 0.076

25% 0.15 (0.04) 0.14 (0.02) 0.836 0.15 (0.04) 0.14 (0.02) 0.432

Median 0.22 (0.07) 0.21 (0.04) 0.602 0.23 (0.07) 0.2 (0.03) 0.1

75% 0.31 (0.09) 0.29 (0.07) 0.572 0.32 (0.09) 0.28 (0.06) 0.102

Maximum 0.64 (0.13) 0.73 (0.11) 0.002 0.69 (0.13) 0.72 (0.11) 0.388

Mean 0.24 (0.06) 0.23 (0.04) 0.976 0.24 (0.06) 0.22 (0.04) 0.226

SD 0.1 (0.03) 0.11 (0.03) 0.77 0.11 (0.03) 0.11 (0.03) 0.37

5% 0.1 (0.01) 0.11 (0.01) <0.001 0.1 (0.01) 0.11 (0.01) 0.021

95% 0.42 (0.1) 0.44 (0.1) 0.602 0.44 (0.1) 0.43 (0.1) 0.532

Skewness 0.63 (0.52) 1.1 (0.55) 0.003 0.74 (0.59) 1.12 (0.53) 0.005

Kurtosis 0.41 (1.53) 1.72 (2.43) 0.006 0.7 (1.93) 1.79 (2.42) 0.007

fD* 10−6 [mm2/s] Minimum 42.33 (38.84) 48.12 (59.35) 0.988 32.37 (35.59) 53.85 (61.69) 0.075

25% 704.88 (146.55) 823.53 (196.45) <0.001 778.29 (271.53) 805.97 (140.2) 0.037

Median 1067.54 (227.54) 1308.61 (454.05) <0.001 1228.71 (614.16) 1267.1 (298.33) 0.065

75% 1540.29 (292.47) 2146.2 (984.02) <0.001 1885.63 (1310.61) 2070.9 (639.01) 0.001

Maximum 19839.25 (17336.17) 41158.25 (23772.61) <0.001 31600.91 (25014.16) 38697.85 (23513.49) 0.102

Mean 1278.54 (246.97) 1837.53 (717.39) <0.001 1548.51 (915.31) 1791.69 (524.64) <0.001

SD 1068.96 (617.19) 1986.54 (1191.4) <0.001 1429.11 (1107.23) 1951.65 (1142.74) <0.001

5% 400.54 (45.73) 459.4 (60.86) <0.001 424.71 (75.97) 456.64 (52.56) <0.001

95% 2741.96 (647.13) 4912.9 (2312.16) <0.001 3599.46 (2649.86) 4827.74 (1919.07) <0.001

Skewness 31.3 (16.49) 46.45 (29.59) 0.024 34.74 (15.37) 47.1 (31.56) 0.113

Kurtosis 1296.08 (1282.18) 3122.91 (3577.66) 0.024 1507.4 (1195.97) 3299.28 (3800.04) 0.115

LGG, low-grade glioma; HGG, high-grade glioma; IDH+, isocitrate dehydrogenase positive; IDH–, IDH negative; X%, histogram percentile; SD, standard deviation; D, diffusion coefficient; D*, pseudo-diffusion 
coefficient; K, diffusion kurtosis; f, perfusion fraction; fD*, product of f and D*; WHO, World Health Organization.
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